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With a higher-voltage LEBT chopping power supply, it may be possible to eliminate driving Grid 4 with 
a chopping waveform and just drive Grid 5.  It would be an advantage not to split Grid 4, simplifying the 
mechanical construction of the column.

The following plots show the beam centroid and angle deviation at the RFQ vane entrance as a function 
of the deflecting voltage for both Grid 4 and 5 simultaneously pulsed, and Grid 5 only pulsed.  The de-
flection voltage is supplied symmetrically across the gap: up to ±4 kV total voltage is plotted here.

G5 only Both G4+ G5
V(kv) Defl (cm) Defl (cm)

0 0 0 
0.5 0.09 0.14 

1 0.19 0.27 
1.5 0.29 0.41 

2 0.38 0.51 
2.5 0.47 0.6 

3 0.55 0.69 
3.5 0.61 0.79 

4 0.68 0.88 

G5 only Both G4+ G5
V(kv) angle angle(mrad)

0 2.53 2.53 
0.5 32.34 37.95 

1 62.07 72.61 
1.5 91.57 107.95 

2 120.53 112.72 
2.5 145.27 108.43 

3 156.94 115.63 
3.5 160.49 125.64 

4 168.37 135.42 
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The deflection and angle given the beam with just Grid 5 driven is shown in red, with the other data in 
green.  Note that although the displacement (deflection) is smaller with only Grid 5 for the same voltage 



across the gap, the deflection angle actually is larger at high voltage with only one electrode driven.  
This is due to a focusing effect in the non-linear field region between Grid 4 and Grid 5 for large dis-
placements of the centroid of the beam from the axis.

The acceptance of the RFQ is calculated for the values of deflection (displacement) and angle as a func-
tion of the voltage on each electrode.  The beam may be driven into the end of one vane (red) or into the 
space between the two vanes (green).

V(kV) Into vane Betw vanes

0 99.2 99.2 

0.5 65 84.2 

1 23.4 40.4 

1.5 0.4 0.4 

2 0 0 

2.5 0 0 
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The beam accelerated through the RFQ is extinguished with a voltage above ±1.5 kV across the plates, 
but most of the beam misses the 4-jaw at the LEBT ground end.  A voltage of ±3 kV across the plates 
places most of the beam on the 4-jaws (>80%), leaving the remaining 20% to be lost in the RFQ.


